We show that for any two non-ferroelastic domains arising in a phase transition, it is always possible to find a coordinate system in which the two domains can be distinguished by the sign of a spontaneous component of a property-tensor. Application of these general results is illustrated by an example which shows possible optical distinction of non-ferroelastic domains.
Introduction
Consider a phase transition between phases of symmetry G and F. The crystal splits into n = |G|/|F| single domain states denoted by S 1 , S 2 , . . . , S n and the symmetry group of each single domain state is denoted, respectively, as F 1 = F, F 2 , . . ., F n . Writing the coset decomposition of G with respect to F as G = F + g 2 F + · · · + g n F we have for i = 1, 2, . . ., n, S i = g i S 1 and F i = g i Fg 
For a non-ferroelastic domain pair [1, 2] (S i , S k ), the symmetry group F of S i is a subgroup of Fam(F). F is also the symmetry group of S k . There exists an element g ik of Fam(F) such that g ik S i = S k and g ik S k = S i and the domain pair is characterized by a twin law [3] 
The form T(i) of a physical property tensor of type T in domain S i is invariant under F and, in S k , T(k) = g ik T(i). The tensor distinction between the two domains is determined by the element g ik .
The twin laws of all non-ferroelastic domain pairs are classified into 43 classes [4] : 
Tensor Distinction
Consider a non-ferroelastic domain pair (S i , S k ). The matrix form of the relationship between the forms of the tensor T in the two domains is
where T(i) b are the components of the form of the tensor T in S i and T(k) a in S k . We shall show: For any two non-ferroelastic domains there exists a coordinate system in which the two domains can be distinguished by the sign of a component of a physical property tensor. We show the validity of this theorem using Eq. (1) and the above list of twin laws of non-ferroelastic domain pairs. We find that for every non-ferroelastic domain pair (S i , S k ) there exists a coordinate system in which the matrix D(g ik ) a,b is diagonal with all entries along the diagonal either +1 or −1. The theorem then follows from Eq. (1):
We choose a cartesian coordinate system x, y, z. In such a coordinate system each component of T a can be indexed by a product a = a 1 a 2 . . . a n where each a j is x, y, or z. The matrix D ab is then the product
where V is the three-dimensional vector representation and One can determine which components distinguish between two non-ferroelastic domains as follows: We define n x , n y , and n z as the number of x, y, and z's , respectively, in the index a = a 1 a 2 . . . a n . From Eq. (2), we have:
Tensor Distinction Example
Consider the twin law4 z 3 xyz m xy = 2 z 3 xyz + m xy 2 z 3 xyz of a non-ferroelastic domain pair (S i , S k ) and the quadratic susceptibility tensor, a physical property tensor of the type T = V 3 . In a new coordinate system (x , y , z) = (x + y, x − y, z), the twin law becomes 4 z 3 x y z m xy = 2 z 3 x y z + m x 2 z 3 x y z . Using standard tables [5] 
